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Introduction 

The histological structure and cytology of mammalian pineal bodies is reviewed 
by Quay (1965). Recently much work has been done on the mammalian pineal 
bodies especially as more evidence appears to confirm their functional significance 
as neuro-endocrine organs. Most of these investigations have been discussed by 
Gusek (1968), Reiter and Frasghini (1969), and Wolstenholme and Knight 
(1971). 

The specific function of the mammalian pineal body remains to be elucidated. 
However, sufficient information is now available to show that this organ produces 
some biologically active metabolites which act on such areas as the reproductive 
and pigment-forming systems (Herbert 1969; Quay 1965, 1969b; Zadura 1969; 
Rubin 1971). 


Materials and Methods 


The present investigation was carried out in 12 adults impalas (Aepycereos melampus Lichten¬ 
stein, 1812). These are medium sized antelopes which thrive on semi arid bush and savannah 
grasslands of Central and Eastern Africa. The animals were shot on a private farm near 
Lake Elementeita at about 36° E and 0° S and 6000 ft. above sea level. Both the pineal bodies 
and the surrounding nerve tissue were removed and fixed in 10 °/o formalin or in Bouin’s 
solution. 

Paraffin sections about 10 microns thick were cut and stained in Haematoxylin and Eosin, 
Goldner’s stain for connective tissue and Bielschowsky’s method for demonstrating reticular 
fibres. Frozen sections were cut and processed according to Schroeder, Grosschultze 
(Romeis 1968) and Schafthaler and Mayert (1957). Astrocytes were demonstrated using 
the goldmercuric chloride methol according to Ramon Y Cajal (Romeis 1968). To demon¬ 
strate both the oligodendroglia and the microglia, frozen sections were processed according 
to Penfield (Romeis 1968). 
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Observations 

The pineal body of adult 
impala is an ovoid body lo¬ 
cated medially between the 
habenular and the posterior 
commissures which also bor¬ 
der it rostrally and poste¬ 
riorly, respectively (Fig. 1). 
The apex of the pineal body 
is directed dorsocaudally 
while the base points ven- 
tro-rostrally. The choroid 
plexus of the third ventricle 
spreads over the apical sur¬ 
face of the pineal body and 
separates it from the roof 
of the skull (Fig. 2). 

A recessus pinealis is 
present as a large central 
lumen. Sometimes this bears 
finger-like infoldings which 
extend deep into the pineal 
parenchyma. Its opening in¬ 
to the third ventricle is wide 
but usually tapers to a blind 
end a short distance just 
beyond the central area of 
the pineal. 

A thin leptomeningeal 
capsule envelopes the free 
surface of the pineal except 
around the base and sends 
numerous septa into the 
underlying parenchyma. 
These septa subdivide the 
pineal parenchyma into irregularly shaped but clearly delineated lobules. The latter 
are especially apparent in sections which are impregnated in silver carbonate solution 
according to Penfield. 

The most predominant cells in the impala pineal are the pinealocytes. In sections 
stained with routine histological stains like Haematoxylin and Eosin, the pinealo¬ 
cytes show a uniform epithelioid appearance (Fig. 3). The cytoplasm of the pinealo- 
cyte is only slightly acidophilic. The general shape of the cells is spherical or 
angular with several cytoplasmic processes (Fig. 4). The cytoplasm forms a thin 
layer around the nuclei and is clearly visible in sections stained according to 
Bielschowsky. The nuclei of the pinealocytes are large and mostly spherical though 
ovoid nuclei are also present. These nuclei contain a moderate amount of hetero¬ 
chromatin and prominent nucleoli. The pinealocytes have no definite pattern although 
they may aggregate into small clusters in small areas. They are mostly randomly 
arranged with some areas being more densely populated with these cells than others. 

Fibrous astrocytes are the next most predominant cells in the impala pineal. In 
sections impregnated with gold-mercuric chloride, they form an almost uninter- 



Fig. 1. The pineal body from an adult impala in situ. Note 
its topographic relationship to the neighbouring nerve 
tissue. Unstained (x 4.5) 
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rupted mass of processes extending hapharzardly in every direction (Fig. 5). The 
processes are thick and branched. Some of them form foot plates on the walls of 
blood capillaries. In sections stained according to Penfield to demonstrate oligo- 
dendroglia and microglia, notably fewer astrocytic cells are scattered in the gold- 
mercuric chloride. The processes of these cells are shorter and are also observed 
to terminate on the walls of blood vessels. Apart from these apparently slight 
structural modifications, the astrocytes resemble the large, numerous fibrous astro¬ 
cytes which are demonstrated according to Cajal (Fig. 6). 

The recessus pinealis in adult impala is lined by a simple layer of low ependy- 
mocytes. These cells typically send basal cytoplasmic projections into the under¬ 
lying parenchyma for anchorage. Their free surfaces bear cilia. 

Pineals of adult impalas have little connective tissue. Collagen fibres are confined 
to the thin capsule, capsular septa and walls of the larger blood vessels. A rich network 
of reticular fibres envelopes the numerous, small blood vessels in the parenchyma 
(Fig. 7). These reticular fibres are more numerous at the apical portion of the pineal 
than towards the base. 

Branches of the cerebral magna enter the pineal at the apex (Figs. 1 and 7) and 
divide profusely in the pineal parenchyma (Fig. 8). Most of the blood vessels are 
located at the apical region. Only a few blood vessels appear at the basal area. A large 
vein drains and leaves the impala pineal at the apex and eventually enters the sagittal 
sinus. 

A bundle of orthosympathetic myelinated nerve fibres enters the impala pineal at 



Fig. 2. A sagittal rection through an adult impala pineal. Note the choroid plexus which 
extends over the apical surface of the pineal body. H and E (x 18) 
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the apex. This bundle runs 
along the large blood vessels 
of the pineal embedded in the 
surrounding connective tissue. 

Numerous cerebral nerve 
fibres (myelinated and un¬ 
myelinated) also enter the 
pineal from the adjoining habe¬ 
nular and posterior commis¬ 
sures. They mostly run in bund¬ 
les into and out of the pineal. 
Most of these fibres are locat¬ 
ed at the base where they hap¬ 
hazardly overcross and even¬ 
tually re-join the respective 
commissure (Fig. 9). A large 
number of these fibres run from 
the base area and then parallel 
to the free surface of the pineal. 
At the apex, the fibres which 
are from the opposite sides of 
the commissure, overcross but 
continue their course to re-join 
the same commissure at the op¬ 
posite side (Fig. 10). Some 
isolated fibres wind about in 
the pineal parenchyma but the 
majority always appear not to 
terminate in the pineal paren¬ 
chyma but to re-join the other 
commissural fibres. Few fibres 
appear to terminate both in the 
pineal parenchyma and in the thin leptomeningeal capsule. Acervuli were observed 
only in one pineal in the form of three to four spherical structures of a homogenous 
appearance. 



Fig. 3. A frontal section of a pineal body illustrating 
the uniform structure of the pinealocytes. Note the 
recessus pinealis. Goldner (x 40) 


Discussion 

The topography and the histology of the adult impala pineal is characteristic of most 
mammalian pineal bodies. This is especially so in its medial location between the 
habenular and posterior commissures, its consolidated and gland-like structure, its 
cellular elements, manner of innervation and rich blood supply. These characteristics 
have been described in numerous works which are excellently summarised by Quay 
(1965) and more recently by Gusek (1968), Reiter et al. (1969) and Wolstenholme 
and Knight (1971). 

As in other mammals, the pinealocytes are the most dominant cell type in the pineal 
body of adult impala. These cells have a fairly uniform structure and staining 
affinities. With routine histological stains like Ffaematoxylin and Eosin, the general 
structure of these bodies is similar to that of epithelial tissue. As Quay (1971) points 
out the implied assumption that there are only slight differences in the mammalian 
pineal bodies is probably only apparent. Electron microscopic works may in future 
provide more conclusive information. This is also true of the apparent epithelioid 
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Fig. 4. Impala pineal showing pinealocytes with their cytoplasmic processes. Bielschowsky 

(x 1440) 



Fig. 5. A photomicrograph of a section of the pineal body. Note the numerous fibrous 

astrocytes. Cajal (x 140) 

character of the adult impala pineal where there may be more than one type of 
pinealocytes. 

Neuroglia of astrocytic nature were clearly demonstrated in the impala pineal. 
These cell types have been repeatedly described in all mammalian pineal bodies as is 
clearly shown by Quay (1965), and Wolsteinholme and Knight (1971). They are 
also apparently much more numerous in the impala pineal than in the other mammals 
so far investigated. This is especially so when sections are treated with gold-mercuric 
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Fig. 6. Sections treated according to Penfield for oligodendroglia and microglia. See discussion 


(x 570) 



chloride. The cells which react 
positively to Penfield’s method 
for oligodendroglia and micro¬ 
glia are structurally similar to 
the other astrocytic cells which 
are demonstrated according to 
Cajal’s method using mercuric- 
chloride. Therefore, it seems 
very probable that both groups 
are functionally identical. 

Numeros cerebral nerve fib¬ 
res are found in the impala 
pineal parenchyma. Kappers 
(1960) has shown that these 
fibres are drawn into the pineal 
during the embryonic develop¬ 
ment of this body and that the 
fibres leave the pineal again. 
They may, however as he points 
out (Kappers 1960, 1969) also 
terminate aberrantly in the 
pineal. The mammalian pineal 
body is however innervated by 

Fig. 7. A photomicrograph through 
the apical portion of a pineal body. 
Note the numeros reticular fibres 
and the two main blood vessel. 

Bielschowsky (x 40) 
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Fig. 8. In this photomicrograph there are numerous blood vessels supplying the pineal paren¬ 
chyma. SCHROEDER (x 8) 



Fig. 9. A photomicrograph of a frontal section through the base of an impala pineal showing 
commissural myelinated nerve fibres. Schroeder (x 35) 


sympathetic nerve fibres from the cervical ganglia. These fibres enter the pineal at the 
apex along with the blood vessels an they are myelinated (Kappers 1960, 1969). 

The blood supply of the impala pineal body also corresponds to what has been 
described in other mammals by several investigations like Quay (1958, 1965) and 
Reiter et al. (1969). Such ample blood supply is characteristic of mammalian pineal 
bodies and in endocrine organs in general. This observation supports the general 
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Fig. 10. In this photomicrograph, through the apical portion of an impala pineal, commissural 
myelinated nerve fibres are observed. Sagittal section. Schroeder (x 35) 


assumption that the mammalian pineal body synthesizes some biologically active 
metabolites and releases them directly into the blood stream. 

It should also be noted that neither muscle fibres nor lymphatic tissue is observed 
in any of the impala pineals. Connective tissue is characteristically present in small 
amounts and is mostly confined to the walls of blood vessels, the capsule and septa. 
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Summary 

The pineal bodies of 12 adult impalas (medium sized antelopes) were studied with light 
microscopy. The results revealed a moderately large, consolidated organ amply supplied with 
blood vessels and nerve fibres. Both topographically and histologically the pineal body of 
impala resemble that of most mammalian pineal bodies. 


Zusammenfassung 

Es wurden zwolf Zirbeldriisen von erwachsenen Impalas (Antilopen mittlerer GroBe) licht- 
mikroskopisch untersucht. Diese Organe sind maBig groB und reichlich mit BlutgefaBen und 
Nerven versorgt. Die Topographie und Histologie der Impalazirbeldriise ahnelt den meisten 
Saugetierzirbeldriisen. 
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